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Valve 

The invention relates to a valve for fluids, comprising a valve chamber con- 
nected to a valve inlet and a valve outlet and delimited by a valve seat and 
an opposing wall, and further comprising a movable closing body arranged 
in the valve chamber. 

A magnetically operated valve of the above type is described in DE 199 22 
414 CI of the present applicant. This valve comprises a closing body formed 
as a ball which, by excitation of a magnetic field, can be dislodged from the 
valve seat so as to open the valve. Upon termination of the excitation, the 
closing body is caused, merely under the influence of the flow passing 
through the valve chamber, to move back onto the valve seat so as to close 
the valve. The valve will be closed only if the pressure differential between 
the inlet and the outlet is large enough to the effect that the resultant flow 
can move the closing body in the direction of the valve seat. This means 
that, between the valve inlet and the valve outlet, a sufficiently large pres- 
sure differential is required in order to allow for a correct operation of the 
valve. 

A similar valve is described in DE 198 00 257 CI of the applicant. Also in 
this valve, the return movement of the closing body into the closing position 
necessitates a fluid flow. 

A valve forming the basis of the precharacterizing part of claim 1 is de- 
scribed in DE 44 18 129 Al. This valve includes a ball fastened to a piston. 
The piston is pressed by a spring against a truncated valve seat, with the 
ball closing the Inlet opening of the valve. A part of the piston is surrounded 
by a magnet coil so that, in the state of excitation, the piston will be axially 
displaced together with the ball and the inlet opening will thus be opened. 
The piston is arranged, in coaxial orientation with the magnet arrangement, 
in a corresponding cylinder so that the ball is allowed to be moved only axi- 
ally relative to the valve seat. 
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Described in DE 20 15 703 Ul is a device for testing the leal<-tightness of 
valves, whicli device comprises a diaphragm pump. The diaphragm is pro- 
vided with an attachment forming the valve body which, by means of a 
magnet core, is pressed against a valve seat. Both the magnet core and the 
valve seat are arranged coaxially to a magnet coil provided to move the 
magnet core. 

It is an object of the invention to provide a valve adapted to open quickly 
with only little movement, wherein it is safeguarded that the valve will re- 
liably close also in case of a small pressure differential between the valve 
inlet and the valve outlet. 

The valve of the invention is defined by claim 1. According to this claim, it is 
provided that the closing body is movable separately from the opposite wall 
and that the diameter of the closing body is distinctly smaller than the di- 
ameter of the valve chamber so that the closing body can move laterally in 
the valve chamber. 

Consequently, the valve body, which is directly acted on by the magnetic 
device, can move laterally in the valve chamber so that already a small 
movement will suffice to quickly clear a large cross-sectional area of the 
flow. If the valve body is provided as a ball, this ball can roll on a funnel- 
shaped centering seat arranged opposite from the valve seat. 

Thus, the valve chamber is variable in its length, and a press-on means is 
provided for biasing the valve chamber in the direction of the shortest 
length, the closing body being clamped between the valve seat and the op- 
posing wall and therefore being pressed against the valve seat by the op- 
posing wall. When the pressure at the valve is increased, the force of the 
press-on means will be overcome and, since the valve seat (or the opposing 
wall) will retreat against the force of the press-on means, the length of the 
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valve chamber will be extended. The valve body then remains on the valve 
seat while, however, moving farther away from the opposing wall. 

Therefore, also in case of extremely small pressure differentials, the valve 
of the invention will quickly reach its closed position when the external exci- 
tation which caused the movement of the opened state has been termi- 
nated. 

Basically, the possibility exists to arrange the valve seat to be displaceable 
together with the opposing wall. However, as an alternative thereto, it can 
be provided that only the valve seat or only the opposing wall is displace- 
able. What is of importance is only that the length of the valve chamber is 
variable vertically to the plane of the valve seat wherein a tensioning force 
is acting in a direction towards a reduction of the length. 

In a preferred embodiment of the invention, the opposing wall comprises a 
centering seat arranged to support the closing body. The centering seat is 
aligned with the axis of the valve seat and causes the closing body to be 
aligned with this axis so that the closing body can impinge on the valve seat 
and fill the valve seat in a precise manner. 

Preferably, the closing body comprises a ball, and the centering seat com- 
prises a funnel. 

The valve can be provided as a single valve or as a multiple valve. In a mul- 
tiple valve, seats of plural valve chambers can be arranged on a common 
movable piston. In such an arrangement, all valves will be closed simulta- 
neously by the movement of the piston. 

Embodiments of the invention will be explained in greater detail with refer- 
ence to the drawings. It Is to be understood that the protective scope of the 
invention is not restricted to the illustrated embodiments. Instead, the pro- 
tective scope is defined by the claims and their equivalents. 
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In the drawings - 

Fig. 1 is a longitudinal sectional view of a first embodiment of the valve in 
the closed state at a small pressure differential between the valve 
inlet and the valve outlet. 

Fig. 2 is a view of the valve according to Fig. 1 at a higher pressure differ- 
ential in the closed state, 

Fig. 3 is a view of the valve according to Fig. 1 in the opened state, and 

Fig. 4 Is a view of a second embodiment of the valve which is here illus- 
trated as a multiple valve. 

The valve illustrated in Figs. 1-3 is a magnetically operated valve. The valve 
comprises a valve chamber 10 which is generally of a cylindrical configura- 
tion and is delimited on one end by an opposing wall 16 and on the other 
end by a valve seat wall 12. The peripheral wall comprises a cylindrical 
shell. Valve seat wall 12 accommodates a valve seat 14 formed as a round 
opening. 

Provided in the opposing wall 16 is a funnel-shaped centering seat 15 which 
is aligned coaxially to valve seat 14. The opposing wall 16 comprises a 
through bore forming the valve inlet 17. 

Valve seat wall 12 and valve seat 14 are components of a piston 18 which 
comprises a through bore forming the valve outlet 19. Piston 18 is guided to 
move in a cylinder 20 in a sealed manner, the sealing effect being obtained 
by an annular seal 21. The opposing wall 16 is formed integrally with the 
wall of cylinder 20. The cylinder 20 is surrounded by a toroidal coil body 
including an electromagnetic device 22 which will generate a magnetic field 
for moving the closing body 25 arranged in valve chamber 10. The closing 
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body 25 is a ball of ferromagnetic material. The diameter of the ball is dis- 
tinctly smaller than the diameter of valve chamber 10, thus allowing the ball 
to move laterally in the valve chamber. 

The opposing wall 16 in this embodiment is arranged fixedly in the magnetic 
device while the piston 18 is axially movable relative to valve seat 14. Pis- 
ton 18 is biased in the direction towards opposing wall 16 by a press-on 
means 26 which here is formed as a pressure spring. Press-on means 26 is 
supported on a flange 27 connected to the magnetic device. 

In the pressureiess state according to claim 1, piston 18 is displaced against 
the opposing wall 16 by the action of press-on means 26. Thereby, the clos- 
ing body 25 is pressed against the centering seat 15 and is centered by the 
latter. Thus, it is safeguarded that the closing body will close the valve seat 
14 in a precise manner. 

The common axis of valve seat 14 and centering seat 15 extends eccentri- 
cally to the axis of cylinder 20 and the magnetic device 22, respectively. 

Fig. 2 shows the valve with a pressure differential between valve inlet 17 
and valve outlet 19 which is sufficient to move the piston 18 away from op- 
posing wall 16 against the force of press-on means 26. The press-on means 
26 is in its compressed state, and the closing body 25 can be rolled off the 
valve seat 14 by the effect of the magnetic field. 

In Fig. 3, the valve is shown in the opened state. A magnetic field has rolled 
the magnetic closing body 25 laterally off the valve seat 14 and laterally 
against the wall of cylinder 20 so that the ball is not fully seated on valve 
seat 14 anymore. In the opened state, a passage 30 exists between closing 
body 25 and valve seat 14. 

Fig. 4 illustrates an embodiment of a multiple valve with two mutually adja- 
cent valve chambers 10a,10b which each have a spherical closing body 
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25a,25b arranged therein. Each closing body 25a, 25b serves for opening 
and closing a valve seat 14a, 14b. The valve seats are provided on a com- 
mon piston 18 provided with respective valve outlets 19a, 19b. The opposing 
wall 16 comprises two centering seats 15a, 15b for respectively one of the 
closing bodies 25a, 25b. Piston 18 is provided with a bar 31 passing through 
a bore of opposing wall 16 and having its end provided with a support 
flange 32. The press-on means 26 is supported on the outer side of oppos- 
ing wall 16 and on the support flange 32. Thus, the spring means presses 
the piston 18 in the direction towards opposing wall 16 whereby the closing 
bodies 25a, 25b are pressed into the respective centering seat 15a, 15b and 
consequently are centered with respect to the axis of the valve seat 
14a, 14b. When the intake pressure of the valve presses the piston 18 away 
from opposing face 16, the closing bodies 25a, 25b can move freely, allow- 
ing the valve to be controlled by the magnetic device 22. The same mag- 
netic device is used for simultaneously controlling all of the closing bodies. 

In Fig. 4, only two closing bodies 25a, 25b are visible. Further closing bodies 
can be arranged in a circle. For this purpose, still further valve inlets 17c 
and 17d, apart from valve inlets 17a and 17b, are provided in opposing wall 
16. Assigned to each valve inlet is a valve chamber with a closing body. The 
valve chambers can be connected among each other. 

To keep the valve seats in their correct alignment with the centering seats, 
piston 18 is secured against rotation. This is realized in that the flange 27 is 
provided with a centering pin 33 projecting into a corresponding bore 34 of 
piston 18 so that the piston can be axially displaced and at the same time is 
axially guided. The multiple valve according to Fig. 4 offers the advantage 
that the fluid flows of the individual valves add up to each other so that the 
valve can be controlled to allow the passage of a larger volume flow. 
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